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1 | INTRODUCTION
Situs inversus totalis is a rare congenital condition result-
ing from abnormal rotation of the cardiac tube during
embryogenesis. Partial anomalous pulmonary venous
connection is a rare heart defect that occurs when the
pulmonary veins fail to connect normally during the de-
velopment of the embryo. Herein, we describe the case a
30-month-old girl who presented with recurrent respira-
tory infections and dyspnea. Transthoracic echocardiog-
raphy and computed tomography angiography revealed
situs inversus totalis, partial anomalous pulmonary ve-
nous connection of left pulmonary veins, large atrial sep-
tal defect, and severe pulmonary hypertension. Surgical
repair was performed with an excellent result. After a fol-
low-up period of one year, the patient was asymptomatic
with important clinical and radiological improvement.
Situs inversus is a rare congenital anomaly with an
incidence of about 1 in 15000 of the general population.'
When associated with dextrocardia, it is known as situs
inversus totalis (SIT) in which there is complete inversion
(mirror-image) of the position of thoracic and abdominal
viscera. This disorder may be isolated or associated with
other cardiac defects (4% of all SIT cases).? Commonly,
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The recognition of situs inversus is of great importance to avoid possible surgical
mishaps that may result from the failure to recognize reversed anatomy or an
atypical history. The repair of associated PAPVC with situs inversus totalis needs
special attention during surgery due to the reversed anatomy.ss

congenital abnormalities, dextrocardia, partial anomalous pulmonary venous connection, situs

associated transposition of the great vessels is encoun-
tered.* Partial anomalous pulmonary venous connection
(PAPVC) is a rare congenital anomaly characterized by
failure of normal connection of one or more of (but not
all) the pulmonary veins to the left atrium. Alternatively,
the anomalous pulmonary veins connect to the right
atrium or one of its tributaries.>® The overall prevalence
of PAPVC among general population has been reported
to be between 0.4% and 0.7%.” Its association with SIT is
very rare. Herein, we report a rare case of SIT associated
with PAPVC and secundum atrial septal defect (ASD) in
a 30-month-old girl who underwent successful surgical
repair.

2 | CASE PRESENTATION

A 30-month-old female patient weighing 10800 grams,
presented to our hospital with complaints of dyspnea and
recurrent respiratory infections, and was diagnosed to
have visceral situs inversus. She was the 3rd of five sib-
lings, born to non-consanguineous marriage couple, and
she was delivered with no relevant birth details. Her sib-
lings were normal. Clinical examination revealed systolic
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murmur in the base of the heart; the liver was clear on
the left side. Chest x-ray (CXR) showed dextrocardia with
important cardiomegaly along with increased pulmonary

FIGURE 1 Chestx-ray showing dextrocardia with important
cardiomegaly along with increased pulmonary vascular markings

1- Left atrium

2- Right atrium

3- Anomalous left pulmonary vein
4- Ground glass opacity

FIGURE 2 Computed tomography angiography image
showing the anomalous left pulmonary vein draining into the
morphological right atrium

pericardial pat:’

3" Opened left-sided

S

vascular markings (Figure 1). Transthoracic echocardi-
ography (TTE) confirmed the diagnosis of SIT along with
large ASD measuring 8*12 mm with bidirectional flow
across it, and a non-significant patent ductus arteriosus
(PDA). There was severe right ventricular enlargement
with mild-to-moderate tricuspid valve regurgitation. The
left atrium cavity was small. Estimated systolic pressure
in the right ventricle was 75 mm Hg (calculated from the
flow velocity of the tricuspid regurgitation jet and the as-
sumed central venous pressure), and the mean pressure
in the pulmonary artery was estimated to be 55 mm Hg.
The right pulmonary veins were seen draining to the
morphologically left atrium, but the left ones were not
visible; therefore, computed tomography angiography
(CTA) was requested. CTA revealed that the left pulmo-
nary veins were draining anomalously to the left-sided
right atrium with normal drainage of the right pulmo-
nary veins to the left atrium (Figure 2). The patient was
operated on through median sternotomy approach. The
pericardium was opened. The morphological right atrium
was to the left, and the apex of the heart was right-sided
(Figure 3-A). Large PDA was seen on the right between
the right pulmonary artery and the aorta. It was dissected
and closed appropriately. A total cardiopulmonary by-
pass (CPB) was prepared. The aorta was clamped, and
the heart was arrested by antegrade del Nido cardioplegic
solution. The right atrium was opened with an incision
parallel to the atrioventricular groove. The left pulmonary
veins were seen draining directly to the right atrium just
above the large ASD, whereas the right ones were drain-
ing to the left atrium. A large fresh autologous pericar-
dial patch was fashioned to close the ASD and create a
baffle draining the anomalous right pulmonary veins to
the left atrium beneath the patch (Figure 3-B). The right
atriotomy was closed, and the aortic cross clamp was re-
leased. The patient was weaned off the CPB uneventfully.
Chest was closed in standard fashion. Mechanical ventila-
tion was required for 8 h. The patient's convalescence in
the intensive care unit was uneventful. Postoperative TTE
showed an excellent result of the operation with estimated
systolic pressure in the right ventricle of about 35 mm Hg,

FIGURE 3
showing the morphological right atrium

(A) Intraoperative image
right atrium
to the left and the apex of the heart was
right-sided. (B) Intraoperative image
showing the sewn fresh autologous
pericardial patch closing the ASD and
creating a baffle draining the anomalous
right pulmonary veins to the left atrium
beneath the patch
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along with mild tricuspid regurgitation. The patient was
discharged on the fifth day without any complications.
The patient was followed up for 12 months, and she was
without any complaints along with important clinical and
radiological improvement.

3 | DISCUSSION

The incidence of cardiac anomalies in patients with SIT
is about 4% (range from 0% to 10%), and most commonly
with transposition of the great vessels."** The associa-
tion of situs inversus totalis with PAPVC is very rare.?
Individuals with isolated SIT are often asymptomatic,
and are usually diagnosed incidentally, or during routine
tests.>”'% Therefore, the recognition of such rare anomaly
is so important to prevent surgical mishaps such as when
approaching appendicitis in a patient with SIT.>** When
associated with SIT, clinical presentation of PAPVC will
be the same as when it is an isolated lesion, and thus varies
widely based on the degree of left to right shunt and other
associated cardiac defects."’ The most encountered form
of left-sided PAPVC is that in which the left upper pulmo-
nary vein (or veins) drains via a vertical vein into the left
innominate vein to further drain into the right atrium."!
In our patient, the left pulmonary veins were draining di-
rectly to the left-sided right atrium with normal drainage
of the right pulmonary veins to the left atrium. Surgical
repair is indicated for symptomatic PAPVC patients and
asymptomatic individuals in whom Qp:Qs is more than
1.5, or have an evidence of right ventricular dilation.'! In
such circumstances, the surgeon should be aware of spe-
cial aspects regarding the anatomy of cardiac chambers to
avoid any pitfalls.

4 | CONCLUSION

The recognition of situs inversus is crucial for prevent-
ing surgical mishaps that may result due to the oversight
of reversed anatomy or an atypical history. The associa-
tion of PAPVC with situs inversus totalis is extremely
rare and should be approached like isolated PAPVC
cases, with special attention for the reversed anatomy
during surgery.
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